Introduction
Dyslexia is a neurodevelopmental disorder that affects around 5% of school-aged 33 children and refers to unexpected difficulties in learning to read (Peterson & 34 Figure 2C ).
141

Cell morphology, migration speed and force exertion are altered in KIAA0319
142 knockout cells 143 We performed a scratch assay on a confluent layer of cells to test collective cell 144 migration. This assay did not reveal a significant difference between the collective 145 migratory speed of WT and Ex6KO cells after 24 h (mean cell coverage ± SEM: WT: 146 27.4% ± 4.2%, n = 3; Ex6KO: 30.2% ± 3.5%, n = 3; t-test: p = 0.63; Supplementary 147 Figure 1) . 148 Next, we tested the migration of single cells. WT and Ex6KO cells were plated on 149 ERISM substrates with an effective stiffness of 6 kPa at a density low enough to 150 ensure non-confluency and thus allow mapping of the forces exerted by individual cells 151 ( Figure 3A) . Ex6KO cells covered a smaller surface area than WT cells 152 (mean cell area ± SEM: WT: 2052 µm 2 ± 91 µm 2 , n = 36; Ex6KO: 1295 µm 2 ± 65 µm 2 , 153 n = 36; t-test: p < 0.001; Figure 3B ), even though the shape and morphology of the 154 cells did not differ. The displacement maps recorded with ERISM ( Figure 3A ) revealed 155 that cells from both lines exert similar force patterns on their substrate: pulling was 156 focused around the two long ends of the cells, perpendicular to the direction of 7 contractile forces by adherent cells (Kronenberg et al., 2017) . (See next section for 161 discussion of the other features in the ERISM map). 162 The migratory behaviour and the associated dynamics of force exertion of WT and 163 Ex6KO cells were then investigated by taking time-lapse measurements of phase 164 contrast and ERISM displacement maps in five-minute intervals over a time span of 165 17 hours ( Supplementary Movie 1 & 2) . The average speed of single cell migration 166 was significantly higher for Ex6KO than for WT cells (mean speed ± SEM: WT: 167 0.33 µm min -1 ± 0.03 µm min -1 , n = 10; Ex6KO: 0.44 µm min -1 ± 0.04 µm min -1 , 168 n = 13, t-test: p = 0.04; Figure 3C ). This result contrasted with the results from the 169 scratch assay for collective cell migration ( Supplementary Figure 1) . The directness of 170 the migration was not affected by the KIAA0319 knockout ( Supplementary Figure 2A ).
171
To assess the mechanical activity of cells, we compute the total volume by which each 172 cell indents into the substrate and use this as a proxy for the applied force. Comparing 173 the temporal averages of applied force during migration shows that Ex6KO cells exert 174 significant stronger contractile forces on the substrate than WT cells (mean indented 175 volume ± SEM: WT: 167 µm 3 ± 19 µm 3 , n = 10; Ex6KO: 319 µm 3 ± 39 µm 3 , n = 13; t-176 test: p = 0.004, Figure 3D ). Figure 3E summarizes the temporal evolution of migratory 177 speed and applied force for a representative WT and Ex6KO cell, respectively. The
178
Ex6KO cell showed more pronounced fluctuations in speed and applied force than the 179 WT cell.
180
To analyse the temporal evolution of mechanical activity in more detail, we computed 181 the temporal Fourier transform of the data. This revealed that the mean amplitude of 182 oscillations in both migratory speed and applied force is larger for Ex6KO cells than 183 for WT cells (amplitude of oscillations in migratory speed increased by mean factor of 184 1.4 over the analysed frequency range; amplitude of oscillations in indented volume 185 increased by mean factor of 1.5 over the analysed frequency range; WT: n = 11, To validate our findings of the impact of KIAA0319 on cell force exertion, we conducted 193 a rescue experiment by generating an Ex6KO cell line with stable expression of 194 KIAA0319-GFP fusion protein (Ex6KO K-GFP; Figure 4A ). We also generated a 195 control line of RPE1 WT cells with the same construct (WT K-GFP). Even though the 196 KIAA0319 rescue did not recover the reduction in cell area seen for Ex6KO cells 197 [mean cell area ± SEM: WT: 2315 µm 2 ± 200 µm 2 , n = 16; WT K-GFP: 198 2299 µm 2 ± 107 µm 2 , n = 20; Ex6KO: 1565 µm 2 ± 123 µm 2 , n = 23; Ex6KO K-GFP: 199 1297 µm 2 ± 131 µm 2 , n = 17; Figure 4B ], the level of cell force was restored in Ex6KO
200
K-GFP cells [mean indented volume ± SEM: WT: 115 µm 3 ± 14 µm 3 , n = 16; WT K-201 GFP: 96 ± 9 µm 3 , n = 19; Ex6KO: 186 ± 20 µm 3 , n = 24; Ex6KO K-GFP: 202 125 ± 16 µm 3 , n = 16; t-test(WT vs. Ex6KO): p = 0.01, t-test(WT vs. Ex6KO K-GFP): 203 p = 0.67; Figure 4C )]. 205 Given the differences in cilia length, cell size, migration speed and exerted force we Insets ii) and iii) in Figure 5A 
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RPE1 KIAA0319 WT and Ex6KO show different fine patterns of force exertion
234
Beside focal adhesions, the Fourier-filtered ERISM displacement map of the WT cell 235 also showed tightly confined pushing sites with a diameter of about 2 µm (green-blue 236 areas highlighted with black arrow heads in Fourier-filtered ERISM map of Figure 5A ).
237
These pushing sites were surrounded by circularly arranged dots of upward pulling 238 (red areas). Immunocytochemistry analysis showed that the pushing sites 239 corresponded to actin-rich locations (white arrow heads in epi-fluorescence image of 240 Figure 5A ), whereas pulling around the pushing sites colocalised with vinculin-rich 241 positions (in inset i) in Figure 5A ). This protein arrangement is a hallmark for 242 podosomes, a cellular adhesion structure that is chiefly formed in monocyte-derived Fifty cells were successfully expanded for further analysis. PCR was performed in all 386 clones using primers int6-7R and int5-6F, that amplify a 1311 sequence DNA flanking 387 the site targeted with the gRNAs ( Supplementary Table 1 ). Amplicons were digested 388 with the restriction enzyme StyI. One of the used gRNAs targets this sequence, hence 389 mutations caused by this gRNA are likely to eliminate this site. Amplicons from the 7 390 clones that showed loss of a StyI site upon digestion were cloned into Zero Blunt 391 TOPO (ThermoFisher K280020) and sequenced using primers SP6 and T7. We 
